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$SL(2,2^{n})$ quiver relation ( 2 )
On quiver and relations for $SL(2,2^{n})$ in characteristic 2
3 (Hitoshi Koshita)
Abstract
Let $G=SL(2,2^{n})$ and $FG$ be the group algebra of $G$ over an algebraicaly closed
field $F$ of characteristic 2. Then $FG$ is the algebra of wild representation type
except for a few case $n=1,2$ . $h[4]$ , the basic algebra of $FG$ is described by a
certain quiver with relations. Part of the fact in the case $n=3$ is introduced here.
basic algebra , Morita .
, basic algebra quiver relation . ,
type type , type tame type wild type
. type tame type quiver relation
[3], wild type . $G=SL(2,2^{n}),$ $F$ 2
. $G$ Sylow 2- $2^{n}$ ,
$FG$ , $n$ 1 type, $n$ 2 tame type, $n$ 3 wild
type [2, 4.4].
$FG$ 2 . $FG=B_{0}\oplus B_{1}$ , $B_{0}$
. Bl Steinberg module .
$B_{1}$ , basic algebra $F$ . $F$ quiver relation
, quiver 1 . relation .
B0 basic algebra quiver relation .
$\Lambda$ $B_{0}$ basic algebra, $Q$ $FG$ Ext-quiver ([2, Definition 4.1.6])
$FG$- , $FG$- $S_{1}$ FG-
$S_{2}$ $\dim_{F}Ext_{FG}^{1}(S_{1}, S_{2})$ quiver
. [1] $Q$ . $\Lambda$ Ext-quiver $Q$ . $FQ$ $Q$ $F$
path algebra (quiver algebra) . , $\Lambda\cong\frac{FQ}{X}$ [2, 4.1].
, $X$ $FQ$ . $x_{1}=y_{1},$ $x_{2}=y_{2},$ $\cdots,$ $x_{\nu}=y_{\nu}$
relation $\{x_{1}-y_{1}, x_{2}-y_{2}, \cdots, x_{\nu}-y_{\nu}\}$ $X$
. $n=2$ [3, p.295] . $n$ ,
$n\geq 3$ , relation [4] . $n=3$ [4]
.
, [1] . $N=\{1,2,3\}$ . $i\in N$ $V_{i}$ , $\{x_{i}, y_{i}\}$
2 $F$- , $G$ $g=(\begin{array}{ll}g_{11} g_{12}g_{21} g_{22}\end{array})$
$\{\begin{array}{l}x_{i}\cdot g=g_{11}^{2^{i- 1}}x_{i}+g_{12}^{2^{i- 1}}y_{i}y_{i}\cdot g=g_{21}^{2^{*- 1}}x_{i}+g_{22^{- 1}}^{2}y_{i}\end{array}$
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. self-dual $FG$- .
$FG$- , $FG$- ( )
. $\emptyset\neq I\subset N$ $V_{I}=\otimes_{i\in I}V_{1}$ . $V_{\emptyset}=F$ ( $FG$- )
. VI $(I\subset N)$ FG-
. $V_{N}$
Steinberg module . ,
$I\subset N$ .
, $P_{I}\cong V_{N-I}\otimes V_{N}(\emptyset\neq I\subset N)$ ,
$P_{\emptyset}\oplus P_{N}\cong V_{N}\otimes V_{N}$ . ,
CHI $P_{I}$ $V_{H}$
. [1, Theorem 2] , CHI
. ,
$N$ $i$ , $i=3$ $i+1=1$
. $I\subset N$ $i\in N$ , $i\not\in I$
$I+\{i\}=I\cup\{i\}$ , , $i\in I$










quiver $Q$ $N$ , $i-1\not\in I\subset N$
$I+\{i\}$ $I$ $\alpha_{i,I}$ . , $x=y$
relation $FQ$ $x-y$ , 18 relation $FQ$
$X$ . [4, Definition 5 Proposition 2] , $F$-
$\Phi$ : $FQarrow\Lambda$ $X\subset Ker\Phi$ 18 relation $Ker\Phi$
.
$Q$ $H$ $I$ path $(H|\alpha_{i_{a},I_{a-1}}, \alpha_{i_{a-1},I_{a-2}}, \cdots, \alpha_{i_{1},I_{0}}|I)$
, quiver $Q$ $I_{0}=I,$ $H=I_{a-1}+\{i_{a}\}$ , ,
48
$b=1,2,$ $\cdots,$ $a-1$ $I_{b}=I_{b-1}+\{i_{b}\}$ . ,
path , $H$ $I$ $i_{a},$ $i_{a-1},$ $\cdots,$ $i_{1}$
. path $(H|i_{a}, i_{a-1}, \cdots, i_{1}|I)$ .
, $N$ 2 $H,$ $I$ , $Q$ path $\Omega(H, I)$
.
$\Omega(\{i, i+1\}, \{i, i+1\})=\{(\{i, i+1\}||\{i, i+1\}), (\{i, i+1\}|i, i+1, i+2, i+2, i+1, i|\{i, i+1\})\}$ ,
$\Omega(\{i\}, \{i\})=\{(\{i\}||\{i\}),$ $(\{i\}|i, i+1, i+1, i|\{i\}),$ $(\{i\}|i+2, i+2|\{i\})$ ,
$(\{i\}|i, i+1, i+1, i, i+2, i+2|\{i\})\}$ ,
$\Omega(\emptyset, \emptyset)=\{(\emptyset||\emptyset),$ $(\emptyset|1,1|\emptyset),$ $(\emptyset|2,2|\emptyset),$ $(\emptyset|3,3|\emptyset),$ $(\emptyset|1,1,2,2|\emptyset),$ $(\emptyset|1,1,3,3|\emptyset),$ $(\emptyset|2,2,3,3|\emptyset)$ ,
$(\emptyset|1,1,2,2,3,3|\emptyset)\}$ ,
$\Omega(\{i, i+1\}, \{i+2\})=\{(\{i, i+1\}|i, i+1, i+2|\{i+2\})\}$ ,
$\Omega(\{i+2\}, \{i, i+1\})=\{(\{i+2\}|i+2, i+1, i|\{i, i+1\})\}$ ,
$\Omega(\{i, i+1\}, \{i+1\})=\{(\{i, i+1\}|i|\{i+1\}), (\{i, i+1\}|i, i+1, i+2, i+2, i+1|\{i+1\})\}$ ,
$\Omega(\{i+1\}, \{i, i+1\})=\{(\{i+1\}|i|\{i, i+1\}), (\{i+1\}|i+1, i+2, i+2, i+1, i|\{i, i+1\})\}$ ,
$\Omega(\{i\}, \{i+1\})=\{(\{i\}|i, i+1|\{i+1\}), (\{i\}|i, i+2, i+2, i+1|\{i+1\})\}$ ,
$\Omega(\{i+1\}, \{i\})=\{(\{i+1\}|i+1, i|\{i\}), (\{i+1\}|i+1, i+2, i+2, i|\{i\})\}$ ,
$\Omega(\{i, i+1\}, \emptyset)=\{(\{i, i+1\}|i, i+1|\emptyset), (\{i, i+1\}|i, i+1, i+2, i+2|\emptyset)\}$ ,
$\Omega(\emptyset, \{i, i+1\})=\{(\emptyset|i+1, i|\{i, i+1\}), (\emptyset|i+2, i+2,i+1, i|\{i, i+1\})\}$,
$\Omega(\{i\}, \emptyset)=\{(\{i\}|i|\emptyset), (\{i\}|i, i+1, i+1|\emptyset), (\{i\}|i, i+2, i+2|\emptyset), (\{i\}|i, i+1, i+1, i+2, i+2|\emptyset)\}$ ,
$\Omega(\emptyset, \{i\})=\{(\emptyset|i|\{i\}), (\emptyset|i+1, i+1, i|\{i\}), (\emptyset|i+2, i+2, i|\{i\}), (\emptyset|i+2, i+2, i+1, i+1, i|\{i\})\}$ ,
$(i=1,2,3)$ .
$\Omega(H, I)=\emptyset$ . $|\Omega(H, I)|=C_{HI}$ .
, $FQ$ $z_{1},$ $z_{2}$ , $z_{1}-z_{2}\in X$ $z_{1}\equiv z_{2}$ , $FQ$
$\equiv$ . path quiver , relation
$\equiv$ .
quiver $Q$ relations
$(\{i\}|i, i|\{i\})\equiv 0$ ,
$(\{i, i+1\}|i, i|\{i, i+1\})\equiv 0$ ,
$(\{i+1\}|i+1, i, i|\emptyset)\equiv(\{i+1\}|i, i, i+1|\emptyset)$ ,
$(\emptyset|i+1, i, i|\{i+1\})\equiv(\emptyset|i, i, i+1|\{i+1\})$ ,
$(\{i, i+1\}|i, i+1, i|\{i\})\equiv 0$ ,
$(\{i\}|i, i+1, i|\{i, i+1\})\equiv 0$ ,
$(i=1,2,3)$ .
, $H$ $I$ path $0$ , $\Omega(H, I)$
path . ( [4,
49




, $X\subset Ker\Phi$ , $X=Ker\Phi$ .
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